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(57)Abstract: 

PROBLEM TO BE SOLVED: To make a reversible 
color space conversion executable by integer 
arithmetic by providing a forward color space 
converter executing forward color space converter 

executing the reversible color space conversion by y^fe^*^^*^] 
integer arithmetic thereby generating an output t'^ v =*^ y^ 

according to a specific formula by the converter. * : m^Wm **$~^%% 

SOLUTION: An input and a color conversion sub- 
system connected thereto are provided. This color 
conversion sub-system is for executing a reversible 
color space conversion to plural vectors and is 
provided with the forward color space converter which 

executes reversible color space conversion by integral arithmetic to generate outputs 
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[0069] 
[$27] 



9R + 3B-12G + R + 2G-3*|^^~ J 



[0 0 7 0] i*l*lH-mtr, tME^G^Ck*.*. 
[007 1 ] *3&BB*)3S»#SS-C*5 £ k *4IE-f 4 

[0072] 
[$28] 



(a)Y 



rev 



=1 



3R + 6G + B I 
10 J 



(b) U rev = R-Y rev 

(c) V rev = 5Y rev -2R-4G + B 



[ 0 0 7 3 ] # 
[0074] 



[$29] 



(d)R = Y rev + U rev 



(e)G + Y n 



.(f)B = V rev + 2R + 4G-5Y rev 

[0075] «r»ft-fS d S-BJ^^HC-tS^^* 

[0076] (d)^t (f )3«{iawr&4. io 

[0077] 
[$30] 



(10) 
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5R - 5 Y rev + 5 Y rev -2R-4G + B 
10 



[00 78] ttcb-h, XV^mzli 

[0079] 

[&3 1] 

„ I3R + 6G + BI I3R-4G+BI 

G -Ho— J-L — is — J 

[0080] tmx-fo h . z. vmt flraoHRg^eo 

[0081 ] 
[&32] 

G = |X1AG| JX-BGI 
L A+B J L A + B J 



[0082]J:-?T.[S] tfi«*fc J: £ Ul«r^»*«r 
arc* 4 £ fc *lT v * * Wttbif* 6 . 

[ 0 0 8 3 ] 1 3 -o^HJfe0iJ(±^t Jo o-c&s . 

[0084] 

[g*3 3 3 



Y = 



3R + 6G + B 
10 



U = R-G 
V = B-G 

[0085] znmmnmmffigmn-mizi & «r 

[0086] 
[$343 



_| 3R + 6G + B I 
~L 10 J 



*rev 

. U rev =R-G 
V«v=B-G 

[0087] *0j»fe£|ffiRSM±iK*>i: 9T'$>I> . 
[0088] 
[8353 



G = Y n 



R = U rev + G 
B = V rev + G 



[0089] M^mmiiza^x , OT^im 

[0090] 
[$363 



Y rev = G + 



I3R + 
L 6 



B 



V_-B-[2«ilj 

-m 



B = V rev + 



G = Y rev 

[0091] dc^saitt. tji* u^ffii^aftfcjt^ ^ 

Yrevj&g*fcHt**-/Mfr»o"CV*4. 4fc. 

j? o $ -fy^jWEWfc 0 -C* I. . 
[0092] *#0rj£UL sfca-fcr-^/M/ v?Tv T 

[0093] wmmw$&iz , -t^assaufcSKt^ 

[0094] 
Ii37] 



+0.6 +1.0 0 
+0.6 -0.5 -1/6 
+0.6 0 +1.0 



+0.5 +1.0 +1/6 
+0.7 -0.6 -0.1 
-0.3 -0.6 +0.9 



= Identity 



[00953 -SWJC&OJ: p t W 

X'%h. 
[00963 



[&383 
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U„v=R- 



xR 



+ zB + k' j 



Y rev =G+ 



x + y + z 
k 



'rev 



I x + y + z 



. = u rev +|^ 



B = V rev + 



k 
z 

+k 



G = Y„ v - 



x+y + z 
xR+zB 



[0097] Z<D^mi. (x, y, z, k, k' ) CO 

( x , y , z ) (4#, #^K^I»iWJSOfi^-C'^ 
I. k&t/k' iv^fit(4, «MMDiT^ 

s^&^-rsocmisio. k#>k' <r)--b\mm\L 
-Emm.®./? o s -fv^m m t>tii i a ic, 

[0098] 
[£JC3 9] 

2 

[0 0 9 9] tioassns. 

[oioo] nmnx o HR«fc:S!ift<oft&-ewi 

(x, y, z) = (3, 6, 1 ) (x, y, 

z) = (299, 587, 114) £fBVtfltt¥Jfl<7>Y 
UVAJf^J. »iJ<OSItttW"Cti, ( 5 , 10, 2 ) 
(2, 4, 1 ) #ffln4,*i4. HU^(i-jKW5rffit^L 

[0101] (2, 4 , 1 ) fc 4.zi(4" , #K 4 9 W£ 
S**Wt«iS. <rft(4. fi#i:Aia<0B 
*4ffl*tfcW»^!?*.'L*»t. (2, 4, 1)14, -e 
cOffiKOffl^-Ctti DJMFCfciO-C, £flsWfc#-C.«*i 

#7-CRTt:^<0JI»£t^-fl>#, H*?)RGB 

[0102] (x, y, z) = (2. 4, 1) <Di§-£, 

[0 103] 
[$40] 



V„ -■-[£■+«] 



G = Y„ 



[0104] i*m\<vme^$m%tmmmM 
tjoensiimMcft i *>esHiia»4>iii2 ^aa^ 
3 #r-*£&#fcflarcs 4*£-ca$ 3 . 

[0105] H4tc*-rJBfe2BI38»»3 0 0(4 3 ocT) 
A#R, G, B£ft*>, 3ocOtt5^jYrev, Urev, Vre 
v*564"f*. HS^HJtW-Ctt. R, G, B^AA 

{*8t*-y hft-c**. *%mmw-v (H 

itflO. 11, ... 32, . . ) nXJimiZffifct 
&Zti>X'%&. RGBAM8t'7 h?***^ Y 
rev}i}+jli8t*-y UrevHi^i:Vrevai^«i 
9t' 7 h^TftS. 

[0106] znm&Mmm3 o o«. x 37-n.y 

? 3 0 1 . Jngtf 3 02, 305, 313. gytK3 0 

3, 304, 308, +1 07"o-y^306, X67'n 
7^307, x2/n 7 ?3 10, X4/o 7 ?3 1 
1. X57"0-y?31 2, A^Dy 7 ?3 3 1 

4. HttfcWTtt, A-Fi>x7- 

«>, Ztibeym-tmwi&J^-YVJ^Y ■ ^7M;:4 

oTHfir$ix4. 

[0 107] X37n 7 ;30 l«RA*fc3*»ft 
4 . HttlWCtt, x 3 7o 7 ? 3 0 1 (4. RA* £ 1 
t'-y bffiB^t£^7 M-iS^MJS/y^fc, C\<F>*/ 

3j»*<0lSfttiJlIJ«S3 0 5<^;frc9A>^SM*>*l4. 
[0 108] X67'a-y^3 0 7(i, GA*fc6*»tt 
4 . -SQtWCIi, x 6 7'P 7 ^ 3 0 7(4 1 7* 

timwmstfrhtch. -e^-^o->7^(4, ga 

1j*2t'y bimtimc^yhi-lZblzX*). GA7J 
£4fg-f4Sl3r£fird. ft!2^c7)>-7^(4. GA7J£lf 
7 h{ifi£(+£^7h-f4.Ifcfc4 9. GA7J(=2^© 
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X'h h . Efl<O0iSfeflJ'e(4. x 6 -y 7 3 0 7 (4 1 tt<7) 

is7?iimbm&frt>%i> minis? ?i&GXJ) 
£ i h'-x h-tiifcte 4 •? 2 «r»»ta 

J;o-CGA^tJnm$ni». £OJnJH&^aiau3S2«> 
y7 7C:A:/-)£ft. ;^f52<0^7^-C^A** 1 1* 

•y hffia^f tt£^7 b-ts i t tz x 0 x 2 wgm&ff 

[0 1 09] JHgS53 0 2(4. X67D-y7307Oai 
7l£BA7lfr»r.g>. JO*»3O20>aWjli. Jd3|$§ 

3 0 5 £ 4 -5 T x 3 7a y 7 3 0 1 OtiJTl iDg£ it 
4. 1DJHI3 0 5^aj*Ji-5- 1 07n>y7c7)A7)(C«^ 

[0110] t1 07o>y 7 3 0 6(4. (n + 2)t'-y 
h<9A7l£l -10/07^30611 £T 

3&<ra»fcJ: -5T*gj£3ftfcS5£fEi!fo*>/P 7 77 77' ■ f 
-7>T«JSTS § . -3S*flJTtt . i >y 7 T 7 7° 

■T-7VU4. 1 2b*? V<r>XJ)<r>im-&. 40 96€£ 

■cii. 2aak*2a^ioa (bcd) «ca»u * 

[0 1 1 1] -5-1 07O77 3 0 6^#:ft(4>^o>'-y 
73 3 lfcAflSfU aSStfUbtffT-Mli. May 
•y 7 3 0 1 OtfcWilfSeSifS 3 0 0 <T> YrevftTl t & 
I. 

[0 112] £>t, *1 0 7o-y7 3 0 6Otli^W 

»308fcJ-oTRA;fr^l£ffSft£.rfcfcJ- 9* 

Urevffl?J#tf-£>*l|,. 

[0 113] X27n-y73 1 0(4 RATI £2 £$(4 
I). -HHMTtt, x 27n-y 7 3 1 0(4RA7l£ 1 t* 
«y bttflKf»t£y-7 b~thi/7 hny'v 7*><d&&. x 

4 7a y 7 3 1 1 JiGATlK 4 Srffilti . -HJfeflJ-t' 
(4. x 4 7'a 7 7 3 1 1 (4G ATI £ 2 1' >y hfig/c »t£ 
y7Wy7hny7;*'^. M»2§3 0 3(4. 
X47a-y73 1 l<Offi^*BA**»4>5l*«-r*. M 
3|l2S3 04(4. X2 7a-y7 3 1 0c?)tti735-«S5l3 0 

[0 114] X57n-y7 3 1 2(4, ftftDyy 7 3 3 
1 OYrevftTlC: 5 £f&(tl> . -^ffeflK14. x 5 7*o 
•y73 1 2(4. >W>oy.y7 3 3 10tBT3£2t'-y hfi 
S^ttiy7htl>>'7ho^77h, ^c7)^7h^# 

o*gssr*y)o^7 7331 wffiAfcmw-amjHW* 

flDgf§3 1 3(4. X5 7o-y7 3 12coaj7]£ 
^S3 0 4Oai^fcaP^-ri»^i:fc:J:0Vrevai*£ 

[0115] £tf>*fe2iaS8ft»3 0 0 C:4 



ilftYrev, Urev. VrevC9&fctSTJ(4. a71/7X(4a 
7 **?JEBt* h filhto^AT&JUtWfr&i Z 
ttfX'Z h . 3 x n t' 7 b<7)khfpt> 3 x n + 2 1'7 b 

[0116105 \i*%&&m IW. 1 IS»01tf>i»fe2IH 
SSWHkO-W*^-. £oafe£ISBSfc83 2 0liG, 

r. BjR^^aT&r*. 

[0117] B5fc^£fi3IIIX!Mft3 2'0liJuJB8 
3 1 2, 3 14. 3 1 5, 324. -107a-y731 
3. x57d 7 732 1. X27'n>y7323. X57 
n-y73 2 2. $HS§3 1 0, 3 2 5. 7'AytyT'- 
OV773 1 1, 3 1 6, 3 1 7*»fc$r*. £OS3ft» 
3 2 0(4YrevATl, UrevATl, VrevA3J*»tK* 

xdtmmti. gjs#, rb£^, B^^^-rs. 

-HtfiW-C'(4. Yrevjfcfr, Urevj&ft, Vrevjfc#l4* 
fimnt'-y K n+ltr-yb. n+ltyhfr$>% 
h . -HjtWT Ji n = 8 T&S . 
[0 118] x57'U77 3 2 0(4Urev(3 5S:8t'ft 
& . -HJfiMT'(4. x 5 7o >y 7 3 2 0 (4. ffj^Oj; 3 
^^7hov-y7i:SDi[#5*^^l». aam^3 1 2(4x 
5 7U77 3 2 0<0ffi:ftfcVrevA;ft£fll!&-t6. 
tU7l(4-l 0 7P77 3 1 3(C,t0l 0T$\t>tl&. - 
msmvii . -5- 1 0 7o y 7 3 1 3 (4BiiM^ 4 3 (c^ 
-1 07n y73 1 3<7)til7J(4. ^H3 1 0 

[0119] »KS3 1 0(0*71(47 U 7f y7 • ay 
7 7 3 1 1 tA*3*l«. . -HJfe(y|"C'(4. 7 'J 7 h°y7 
• ay-y7 3 1 1(4. mmZhm® (0iJx.(4'2 56) 

tff Latf tz*>(7)ismmm.zft o ztizx*). m& 

%mZMs3 2 0^-^^-hX'hh n h'-y h^G^ 
*f84-t*. fltf.tf, 8t'-y h(c7'J 7h'y7-TI.^ 
^. A7J^0*>Sc0i:#(4^^i7l(40•C'^) , ). A7l* J 2 5 
5 4 0A#V^#(;(4til7l(42 5 5T'J)7. *<tUWO 

[0120] JDS§|3 1 5(4UrevA7li: YrevATl^JP 
9-th, 7 U 7 fy7 • Dy y7 3 1 1 J4IMI£F;tS<D 

e«c#p Laoc tizx*). m&sanswR 32040 

[0121] X57*o y7322(4YrevA:*J(;:5£Jf 
tt« . -^S£flJT'(4. x 5 7a -y 7 3 2 2(4fl^4 0 
{C«flc§n* . X 2 7o >y 7 3 2 3 14jll^l§ 3 1 5 ttiti 
*fc2*»<t4. -HJIflK'(4. x 2 7a -y 73 2 3(4 
A71& 1 1'7 bQMfz^yy h+& v-7 foy 7 7* 1 
^4. JDWB3 2 4U. x2 7'o>y7 3 2 30£B7l$: 
VrevA71tiDa[-ri>. X 5 7o 7 7 3 2 24>tMj#» 
JSJH»3 2 5K«k-3T. SD»f§3 2 4<7)tti7l*^§l^^ 
«JKS3 10<oaiW4, X47o-y732 IK 
4-oT4t^(m$ill>. -^SSflK'(4, X47a>y7 
3 2 1 (4A73& 2 b* 7 MiB^tt£^7 h-+&is7 ha 
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20 noil} tim?h. imt$3 i4c7)\nj}i$?v 7t 

7(4, a»fiSR0Slft»3 2 0*>Bjft#iMj£ 
[ 0 1 2 2 ] &Jo, ±Ea»fe2IBBajMSfc*JV^, «E 

y/-ny7^(J^t^\ U»U jaaS+fcYrev 
A*. UrevA^a^VrevA**W$iX*^'(t$ill» 
fcSfcli. HWjOTEUHIW (WitfjEU^t'-yMfc) 

4 0 tZth tzfr? U 7 t°>7 ■Dy.y 

[0123] mj&e>m<?)mii>mmizixmix'Z%>. 

[0124] KrlBfeSra^rn-feX(43o^)<^ h/W 

[0125] J a fc x **Bjfc Jfitf . S9tift*£ 
[0126] KLhOlWfcllWf . i«#W4*«W> 

[0 127] 



[HI 3 *3tmzi:huxvx • yXfA?:it/07 
[H2] *»!BfcJ:4o.yi/-- ^X-fAS-^-rrD y 
[03] *#SfcJ:4ffilB • #^^XrASr*-r^n-y 
[04 ] *?fflB^)JBfe2IBR3ft»Sr^7'n^^0-c* 

[05] *mm&gmmz*t ro ? mx-h 

10 1 X**r1- 

102 XX? 

103 i/y/'jy/'f-^ 



1 04a~l 04d 
10 5a UXVX 
10 5b Oyv— 
106 a~ 106c 
1 0 7a~l 07c 

108 ff'^rVxri/^ 

109 7'j^/3er 

110 y ovh&h 

112 

113 r^xt/wm 

114 Tjz?/mm$% 



[04] 



308 ^331 



+ 


12 


+ 10 







-V= Yrev 

BBfTS 



UREV 



Vrev 
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[01] 
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V 










1 ^ 
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•k K 




^ n 




v 4> 


lh v 





















{ 



±1 



K H 
v i@ 



^ IS 

i 



Mi 



1 



ih 

K 

6 
t±j 
I 

■R 



o 

CM 



K 



£51 



0« 

mu 



?1 



m =J o 



■K 
K 




o S 

DQ X 
CD 



■R 



h. 



set 



* 1 
A th 



CM 

SI 



A 
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2l 



*ttf 
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[02] 




(16) 
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[03] 



«1K N 



pjr 
IS 

o 





S5 as t 


< 
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[05] 




